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[57] ABSTRACT 

A trocar obturator having a removable replaceable lip 
includes an obturator tip having a sharpened distal end and 
a first engagement device on its proximal end; an obturator 
shaft having a second engagement device on its distal end 
for lockingly engaging the first engagement device and 
securing the tip and shaft together; one of the engagement 
devices borne by one of the tips and shafts includes a flexible 
member biased to engage the engagement devices; there are 
access means for flexing the flexible member against its bias 
to disengage the engagement devices to release the tip and 
shaft. 

28 Claims, 7 Drawing Sheets 
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TROCAR WITH REMOVABLE, 
ElEPLACEABLE TIP 

FIELD OF INVENTION 

This invention relates to an improved obturator having a 
removable, replaceable tip and more particularly to such a 
removable, replaceable tip which flexibly engages and 
releases the obturator tip and shaft. 

BACKGROUND OF INVENTION 

Conventional trocars use an obturator with a sharp metal 
tip to penetrate a body cavity in surgical procedures. After 
each use the obturator must be sterilized and eventually the 
tip dulls and must be re-sharpened by machining. These 
obturators are expensive and adding to their eflfective cost is 
the cost of sharpening, sterilizing ai:d the loss of use during 
those procedures. Some trocars including housing, handle, 
cannula and obturator arc made to be disposable: they are 
made to be used once and discarded with no need for 
rcsharpcning or sterilizing but their initial cost is quite high. 
Some trocar obturators are made with a removable metal tip 
so that tips of different cutting configurations can be used by 
simple removal and replacement of them from the obturator 
shaft. But these tips, too, are expensive and must be regu- 
larly sterilized and periodically re-sharpened. 

SUMMARY OF INVENTION: I 

It is therefore an object of this invention to provide an 
improved obturator having a removable, replaceable tip. 

It is a further object of this invention to provide such an 
obturator which is disposable after a single use. 

It is a further object of this invention to provide such an 
obturator which is inexpensive and easy to install and 
removal. 

It is a further object of this invention to provide such an 
obturator which is always at peak sharpness and sterile and 
involves no re-sharpening or sterilization. 

It is a further object of this invention to provide such an 
obturator which sensibly indicates when the tip is seated in 
the shaft. 

The invention results from the realization that a truly cost 
efifecti ve, dis posable obturato r can be achieved wittf a sepal 
r able'tipand shal t waicb nave means tor properly orienting 
them and releasably engaging and disengaging them using a 
flexible member on one bearing a detent which engages with 
a stop on the other under the bias of the flexible member to 
secure the tip and shaft which can easily be disengaged by 
moving the flexible member against its bias to release the 
detent from the stop and free the tip from the shaft. 

This invention features a trocar obturator having a remov- 
able replaceable tip including an obturator tip having a 
5harpened"distal end and a first engagement device on its 
proximal end, There is an obturator shaft having a second 
engagement device on its distal end for lockingly engaging 
the first engagement device and securing the tip and shaft 
together. One of the engagement devices borne by one of the 
tips and shafts includes a flexible member biased to engage 
the engagement devices. There are access meaia for flexing 
the flexible member against its bias to disengage the engage- 
ment devices to release the tip and shaft. 

In a preferred embodiment there may be alignment means 
for defining orientation of the tip and shaft. The alignment 
means may include a salient portion on one of the tip and 
shaft and a mating recess on the other. One of the engage- 
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ment devices on one of the tips and shafts may be asym- 
metrical in shape and the alignment means may include a 
conforming guide recess on the other of the tip and shaft for 
orienting the tip and shaft. The tip may include a circum- 

5 fercntial removal groove. The groove may have a circular 
shape or a polygonal shape such as a square. There may be 
an indicator surface on one of the tips and shafts and a cover 
member on the other for covering the indicator surface when 
the tip and shaft are engaged. The indicator surface may 
include a contrasting color region. The flexible member may 
snap the engagement devices together to make an audible 
indication that the tip and shaft are secured. The tip may be 
made of plastic such as polycarbonate, ABS; or polysulfone. 
One of the engagement devices may include at least one 
flexible leg with a detent and the other engagement device 

15 may include a stop means for engaging the detent. The 
flexible leg may be included on the first engagement device 
on the tip and the stop means may be on the second 
engagement device on the shaft. Or the flexible leg may be 
on the second engagement device on the shaft and the stop 

20 means may be on the first engagement device on the tip. The 
stop means may include a stop recess for receiving the detent 
or ii may include a stop shoulder for abutting the detent. The 
access means may include a port for manipulating the 
flexible leg and it may be on the shaft or the tip. The access 

25 means may include a resUient lab interconnected with the 
flexible leg for flexing the leg against its bias to release the 
tip and shaft. The stop means may include a peripheral slot. 

The invention also features a trocar obturator having a 
re movable replaceable tip in cluding an obturator tip having 
a sharpened distal end and a flexible leg extending from the 
proximal end and having a detent thereon. An obturator shaft 
has a stop means for engaging the detent. The flexible leg is 
biased to engage the detent and stop means to secure the tip 
and shaft. An access port is provided for moving the leg to 

25 overcome its bias, disengage the detent and stop means and 
release the tip and shaft. 

In a prefened embodiment the stop means may include a 
stop recess for receiving the detent or a stop shoulder for 
abutting the detent. The access port may be in the shaft and 

4Q the stop recess may form a part of the port. 

This invention also features a trocar obturator having a 
removable replaceable tip including an obturator tip having 
a sharpened distal end, an obturator shaft, and engaging 
means for releasably securing the tip and shaft including a 

45 flexible leg having a detent on one of the tip and shaft and 
stop means on the other for engaging the detent, the flexible 
leg being biased to engage the detent and step means and 
secure the tip and shaft. There are access means for moving 
the leg to overcome its bias, disengage the detent and stop 

50 means and release the tip and shaft. 

In a preferred embodiment the flexible leg may be on the 
lip and the stop means may be on the shaft, or the flexible 
leg may be on the shaft and the stop means on the tip. 

DISCLOSURE OF PREFERRED EMBODIMENT 

Other objects, features and advantages wiU occur to those 
skilled in the art from the following description of a pre- 
ferred embodiment and the accompanying drawings, in 
which: 

60 FIG. 1 is a three-dimensional view of a trocar obturator 
including a removable replaceable tip according to this 
invention; 

FIG. 2 is an enlarged detail view of the obturator tip of 
FIG. 1; 

65 FIG. 2A is a cross-sectional view taken along lines 
2A — ^2A of FIG. 2 showing a groove which has a circular 
shape; 
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FIG. 2B is a view similar to FIG. 2A in which the groove Visual indicia may be provided in the form of a contrast- 
has a polygonal shape; ing color or texture or pattern 70, FIG. 2, which will be 

FIG. 2C is a view similar to FIGS. 2 A and 2B wherein the covered by cover portion 72, FIGS. 3 and 4, of shaft 14 when 

groove has a square shape; tip 12 is properly secured in shaft 14 so the surgeon will have 

FIG. 3 is a enlarged detailed plan view of the obturator 5 another confirmation that the obturator is properly and safely 

shaft of FIG. 1; assembled. 

FIG. 4 is an enlarged detailed clevational view of the In operation, tip 12 is inserted m shaft 14 by simply 

obturator shaft of FIG. 1; pressing the ends of legs 24 and 26 against the cover portion 

FIG. 5 is a view similar to FIG. 2 wherein there is but one 72 of shaft 14. Legs 24 and 26, being flexible, will flex 

flexible leg, one detent and one access hole; inward so that detents 28 and 30 will pass under the cover 

FIG. 6 is a three-dimensional view of the tip of FIG. 5 portion and will spring out in ports 38 and 40 making a 

showing an asymmetric slot in the shaft for definitively cUcking sound when detents 28 and 30 spnng mto position 

orienting the lip and shaft assembly; at stop recesses 34 and 36. At this pomt the color band 70 

FIG. 7 is an enlarged detailed side elevational view of °o 'o°f' visible as it is hidden by the cover portion 

another embodiment of the removable replaceable tip 72. When the surgical procedure is fin^h«l and it is desired 

according to this invention employing two flexible legs with ^ ^"^^^^ t>P 12. tip 12 can be gapped by fingers or by a tool 

detents for mating with internal stop shoulders on the shaft; '^^^ f » ^^'^^ ^^'^^ 7"^^ f 1« 

HG, 8 is a view simaar to FIG. 7 of another embodiment '^en the surgeon P^^« * f^^^^^^^ 

„ L . , 1 J- . .t.- • access pons 38 and 40, depressing legs 24 and 26 so that 

of the removab e replaceable tip according to this mvention „ , j ^- r . * i^ j 

u- i. a ui 1 -.u J / . .1, I, ft ^ detents 28 and 30 disengage from stop recesses 34 and 36. 

in which flexible legs with detents are on the shaft and the & & r 

tip contains access ports a portion of which function as stop Groove 18 has a circular shape or arcuniference as shown 

recesses- ^' ^^^^ * polygonal shape such 

FIG. 9 is a view similar to FIG. 2 in which the aligmnent hexagonal shape 18a, FIG 2B, or square shape 18b, FIG. 

means have the salient portion on the tip and the mating 2C, to better receive a wrench-hke conformation or forceps, 

recess portion on the shaft; Although in FIGS. 1-4 lip 12 is shown with a pair of 

HG. 10 is a view similar to FIG. 9 of another embodiment flexible legs with detents and a pair of access ports, as well 

of the removable replaceable tip of this invention in which as a pair of alignment tabs these are not necessary limitations 

the stop means includes a stop recess separate from the ^^^^ invention. For as shown m RG. 5, Up 12a may include 

access port; and 30 * ^^"6^* recess 44a to receive a single salient tab 46a 

nG.UisaviewsimilartoFIG.9ofanotherembodiment Obturator tip 12a has but a smgle flexible leg 24a with 

of the removable replaceable tip of this invention in which 28a acc^ible through a single port 38a. All tabs 46 

the detent is borne by a flexible leg intercomiected with a .^^f ^« ^Oa used for alignment purposes may be 

•1- * * * vu 1, ft % tu- .f^« r«^.. o eliminated, for example, and replaced by an alignment slot 

resdient actuator tab on the shaft and the stop recess b a ^ ^ ^ Symmetrical and conformed to receive 

circumferential groove on the tip. ^^he asymmetrical shaped legs 24ft and 782, so that the tip 12fc 

There is shown m FIG. 1 a trocar obhirator 10 according ^ , J„,ti,,ny prop^ly a^ned with shaft 14ft. Element 78 

to this invemionincludmg an obturator tip 12 and shaft 14 ^^^^ ^^^^ j^^j^ j^^l^^^ ^ 

with a longitudinal axis 15 Tip 12 mcludes a sharpened ^^^^ ( ^/ ^ ^^^.^^ ^ ^ j^a trued up 

distal end 16 and a remova groove 18 for receiving for properly oriented in shaft 14a. 

example, forceps, to remove tip 12 from shaft 14. Referrmg 40 „,\'., .u <• u u t, 

to FIGS. 1, 2, 3 and 4, it can be seen that there are While the stop means thus far have been shown as a part 

engagement means 20 which include an engagement device «f ^^'^^ ^8 and 40. this is not a necessary hmitation 

22 on tip 12 comprised of a pair of flexible legs 24. 26 the invention as they may m fact be constructed as 

having detents 28 and 30. There is also an engagement "iternal ^op shoulders 34c 36c, FIG. 7, which engage 

device 32 on shaft 14 which includes the stop means formed 45 detents 28c and 30c on legs 24c and 26c. 

by the stop recesses 34 and 36 that form a part of the oval In addition, although thus far the flexible leg or legs and 

ports 38 and 40 that constitute the access means by which detents have been shown as a part of the tip and the access 

the fingers of a surgeon can reach and squeeze legs 24 and ports and stop means have been shown as a part of the shaft, 

26 to move detents 28 and 30 out of contact with stop this is not a necessary limitation of the invention as the 

recesses 34 and 36 in order to release tip 12 from shaft 14. 5o converse is also contemplated by this invention as shown in 

Flexible legs 24 and 26 have a sufficient bias to maintain FIG- 8, where lip 12d includes access ports iSd and 40d 

detents 28 and 30 in contact with stop recesses 34 and 36 and having stop recesses ^4d and 36d while shaft 14d contains 

to provide a snap fit which makes a clicking noise when tip flexible legs 24d and 26d having detents 28d and 30d. In 

12 is inserted and seated properly in shaft 14 so the surgeon addition, although the alignment means have been shown 

has an audible confirmation that the shaft and tip are locked 55 with the salient lab on the shaft and the recess on the tip, this 

together. In order to compel the tip 12 to be inserted in shaft is not a necessary limitation of the invention, for as shown 

14 so that leg^ 24 and 26 aUgn with access ports 38 and 40. in FIG. 9 one or more saUent tabs 42e may be provided on 

ahgnment means 42 consisting of tabs 44 and 46 extending tip 12e to self-center and nest in one or more recesses 50e. 

saliently from shaft 14 and recesses 48 and SO on tip 12 are The access port or ports for reaching flexible legs and 

provided. A handle or hub 60 is provided on the proximal 60 compressing them inwardly against their bias may not 

end of shaft 14 to be used to apply pressure to push the sharp provide a recessed stop as a part of its configuration. Rather, 

end 16 of tip 12 through the body tissue. Shaft 14 is hollow, as shown in FIG. 10, where tip 12/has been rotated 90" with 

at least at its dislal end to provide for access ports 38 and 40 respect to shaft 14/ the stop recess 34, 36/ has been inde- 

and permit the legs 24 and 26 of tip 12 to be inserted. To pendently provided to engage detent 28f on leg 24/ and a 

provide for strength, sharp cutting edges and the snap fitting 65 simflar stop recess, not shown, is provided on the opposite 

action and sound, t he trocar may be made of a metal or of side of shaft 14/. In FIG. 10, for proper rotational orientation 

a plastic sudi as of polycarbonate, ABS, polysulfonc. of the tip 12/ and shaft 14/, tip 12/ must be rotated so that 
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leg 24/ comes out of the paper and leg 26/ rotates into the 
paper about the central longitudinal axis 15 so that detent 24 
fits into stop recess 36/ 

Although the access means has been shown as one or 
more ports, this is not a necessary limitation of the invention. 
For example, as shown in FIG. 11, flexible leg 24g having 
internally extending detent 2Sg is flexibly interconnected at 
junction 100, FIG. 11, with access actuator tab 3Sg in 
opening 3Sgg so that a downward pressure on tab 3Sg rocks 
leg 24g upwardly, lifting detent 2Sg out of stop recess hole 
34^. A similar construction may be duplicated on the oppo- 
site side of tip 12g and shaft I4g. Hole 34g may be replaced 
by a circumferential slot 34gg so that orientation is not a 
problem as detent 2Sg and a complementary one on the other 
side of shaft 14g can engage anywhere along groove 34gg. 

Although specific features of this invention are shown in 
some drawings and not others, this is for convenience only 
as each feature may be combined with any or all of the other 
features in accordance with the invention. 

Other embodiments will occur to those skilled in the art 
and are within the following claims: 

What is claimed is: 

1. An obturator having a removable replaceable tip com- 
prising: 

an obturator tip having a sharpened distal end and a first 
engagement device on its proximal end; 

an easily sterilizable tubular, hollow-bodied obturator 
shaft having a second engagement device on its distal 
end for lockingly engaging said first engagement 
device and securing said tip and shaft together; 

one of said engagement devices borne by one of said tip 
and shaft including a flexible member biased to engage 
the other said engagement device; and 

toolless access means for enabling the use to directly 
access and flex, toward the radial center of said shaft, 
said flexible member against its bias to disengage said 
engagement devices to release said tip firom said shaft, 
said toolless access means operatively sized and shaped 
to receive the user's finger such that the user can 
disengage said engagement devices without using any 
tools. 

2. The obturator of claim 1 further including alignment 
means for defining orientation of said tip and shaft. 

3. The obturator of claim 2 in which said alignment means 
includes a salient portion on one of said tips and shafts and 
a mating recess on the other. 

4. The obturator of claim 2 in which one of said engage- 
ment devices on one of said tip and shaft is asymmetrical in 
shape and said alignment means includes a conforming 
guide recess on the other of said tip and shaft for orienting 
said tip and shaft. 

5. The obturator of claim 1 in which said lip includes a 
circumferential removal groove. 

6. The obturator of claim 5 in which said groove has a 
circular shape. 

7. The obturator of claim 5 in which said groove has a 
polygonal shape. 

8. The obturator of claim 1 further including an indicator 
surface on one of said tip and shaft and a cover member on 
the other for covering said indicator surface when said tip 
and shaft are engaged. 

9. The obturator of claim 1 in which said indicator surface 
includes a contrasting colored region. 

10. The obturator of claim 1 in which said flexible 
member snaps said engagement devices together to make an 
audible indication that said tip and shaft are secured. 

11. The obturator of claim 1 in which said tip is made of 
plastic. 
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12. The obturator of claim 11 in which said plastic is from 
the group consisting of polycarbonate, ABS and polysul- 
fone. 

13. The obturator of claim 1 in which one of said 
5 e[^agemen1 devices includes at least one flexible leg with a 

detent and the other engagement device includes a stop for 
engaging said detent. 

14. The obturator of claim 13 in which said stop means is 
a stop recess for receiving said detent. 

ID 15, The obturator of claim 13 in which said stop means is 

a stop shoulder for abutting said detent. 

16. The obturator of claim 13 in which said access means 

includes a port which allows for manual manipulation of 

said flexible leg. 
15 17. The obturator of claim 13 in which said stop means 

includes a peripheral slot. 

18. Hje obturator of claim 1 in which said flexible leg is 
included on said first engagement device on said tip and said 
stop means is on said second engagement device on said 

20 shaft. 

19. The obturator of claim 1 in which said flexible leg is 
included on said second engagement device on said shaft 
and said stop means is on said first engagement device on 

' said tip. 

20. The obturator of claim 1 in which said access means 
is on said shaft. 

21. The obturator of claim 1 in which said access means 
is on said tip. 

22. An obturator having a removable, replaceable tip 
comprising: 

an obturator tip having a sharpened distal end and a 
flexible leg extending from the proximal end and 
having a detent thereon; 

an tubular, hollow bodied obturator shaft having stop 
^5 means for engagement with said detent, said flexible 
leg being biased to engage said detent with said stop 
means to secure said tip and shaft; and 

a toolless access port to enable the user to directly access 
and flex said leg inward toward the radial center of said 
40 shaft to overcome its bias, disengage said detent and 
stop means and release said tip from said shaft. 

23. The obturator of claim 22 in which said stop means 
includes a stop recess for receiving said detent. 

24. The obturator of claim 22 in which said stop means 
^5 includes a stop shoulder for abuttir^ said detent. 

25. The obturator of claim 22 in which said access port is 
in said shaft and said stop recess forms a part of said port. 

26. An obturator having a removable, replaceable tip 
comprising: 

an obturator tip having a sharpened distal end; 

an tubular, hollow bodied obturator shaft 

engaging means for relcasably securing said tip and shaft 

including a flexible leg having a detent on one of said 

tip and shaft and slop means on the other for engage- 
55 ment with said detent; said flexible leg being biased to 

engage said detent with said stop means and secure said 

tip and shaft; and 
access means for enabling the user to direcdy access and 

move said leg inward toward the radial center of said 
^0 shaft to overcome its bias, disengage said detent and 

stop means and release said tip from said shaft. 

27. The obturator of claim 26 in which said flexible leg is 
on said tip and said stop means is on said shaft. 

28. The obturator of claim 26 in which said flexible leg is 
65 on said shaft and said stop means is on said tip. 

*«*■«* 
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[57] ABSTRACT 

A safety trocar is provided which indudes a spring-loaded 
shield that shields the cutting t^ of die obturator after the 
obturator penetrates tissue. The distal end of die shield is 
conical in profile and contains a slot which confarms to the 
geometry of the cutting tq). The obturator t^ contains a knife 
edge blade which extends the length of the cannula inner 
diameter. Ideally, the knife is made of an amorphous metal, 
and may be sexxated at its edge. In one embodimcot, die 
knife edge is contacted directly to a portion of the safety 
shield. 

4 Claims, 4 Drawii^ Sheets 
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SAFETY TROCAR to dosely follow the obtuiator t^ tirrough the tissue. The 

rounded distal end will press against the sldn and tissue in 
This 1$ a continu^oaofapplicationSer. No. 08/296217, close proxinuty to the periphery of the incision as it is 
filed Aug. 25, 1994 now abandoned. formed, and will aid in the eDlargement of the incision to 

5 enable the shield to spang forward neaiiy as soon as entry 

FIELD OF THE INVENTION is gained into the body cavity. 

TTiis invention relates to trocars used to puDCture tissue One desirable function of such a trocar is far the <^turator 

for the performance of Iqiaroscopic or arthroscopic surgery to smoothly within fte trocar tube during both insertion 

and, in particular, to such trocars which employ a safety rctracdoa of the obturator. Opposing this need is the 

device to shield the obturator point immediately after the necessity to form ttie obturator to be nearly the same 

point has perforated tissue. diameter as the tube, so that the tissue peiforation will be the 

size of the tube. Thus, tolerances are generally tigjit bc^een 

BACKGROUND OF THE INVHNTEON the diameter of the obturator and the inside diameter of the 

A trocar generally comprises two major con^oncnts, a tro«ff tube. A farther «>mplication is pio^ 

trocar tube and an obturator. The trocar tube or cannula is «^ P">ximal end of the trocar tube which is needed to 

inserted through the skin. Access is gained through to a body seal tiic prosimal «id during removal of fte obturator when 

cavity so that l^aroscopic or arthroscopic surgery may be J* ^ ^t^^ body cavity ^ insufflated with gases, 

performed. In order to penetrate the skin, the distal end of ^he valve, which generally takes the foraiof a hinged flap 

the trocar tube is placed against the skin and an obmrator is ^ trun«>et valve, is ^g-loaded to bco: against the 

inserted through the tube. By pressing against the proximal ^^^^y. f^^^f ^ 

end of the obturator the point of the obturator is f weed withdrawal of the obtu^<^ from the irocar 

Aroughthcstinuntilthcobturator entcrsthcbodycavity.At ^"^^ ^f^'l?^ ""^^f^ ? 

this time, the trocar tube is inserted through die perforation tionaUydisrapttheentry and withdrawal of the obturator. As 

made by the obturator and the obturator is withdrawn, „ a resuUrf these tdexmce problems heretofOT^^ 

leaving the trocar tube as an acoessway to the body cavity. ^ ^ which corresponds Identically to the shaft 

- . , J ^ ^ * J 1 * 1 of the trocar cannula, and wider than the inner dimension of 

H h^ been foimd tt^t often a gr^at deal of force s ^ ^^^j^ ^^^^ ^ ^^^^^ 

required to cause the obturalor p<Ant to penetrate the skm ^ ^ ^ ^ ^ ^ 

andundciiyingtissue.menthepomtfinallyhreaksthrough ^^^^ patient safety wou^d be provided by preventmg 

this tissue, rcSstance to penetration is suddenly removed^ 3. fl« sudden extenaon of the obturator iM^ 

and the obturator point can suddenly reach to penetrate '° *!« obturator tip fully penetrates the tissue. In accordance 

intcmalcrcansafthebody,whichmaycauselacerationsand with yet anolher aspect of Denlega 688, means are provided 

otherinjurytothcintcmalorgans.Toavcrtthisdaiigertothe which pcrmitoolyincrcmMtd advancement of die obturator 

patient, trocars have been developed which cany a spring- ^ *»f ^ ^"""^Tu P^^l^^uch increracntel advance. 

loadedtubidarsWdd within thetrocartubeandsurrounding ,5 ZT^^ ^ " mechanmn, for 

theobturatotThedistalendoftheshieldprcssesagainstthe u«aan<». Yet this has not 

ddn as the obtuiator point penetrates the body, mitil the ^ obturator tip witii only nnnmial c^osurc^ &c edge of 

obmraior has formed a perforation witii a diameter sufficient ^"^"^ ^ P*"^'*^* 

to allow the safety shield to pass through. At that time the ^ 

resistance of the tissue to the spring-loaded shield is ^ SUMMARY OF THE INVENTION 
removed, and the shield will spring forward to extend into 

the body cavity, suirouoding the point of the obturator. The ^ ^ therefore an object of the present invention to provide 

shield thus pfotects the internal body organs horn Inadvert^ ^ ttocar with a safety shield such that the cutting edge of tiie 

ent coDtact with the point of the obtnrator. A trocar including obturator tip of the safety shield corresponds with the inner 

such a safety shield is described in U.S. Pat No. 4,535,773, 4, <li^ter of the ttocar cannula. This improvement would 

for exan^le. reduce the force to penetrate the abdominal wall with using 

The tubular shield in such a trocar will, however, require trocar, 

the incision farmed by die obturator to extend to a oonsid- ^ ^ further desirable to form the obturator tip out of any 

crablc diameter before the resistance of the tissue pressure one of the amorphous-type metals whidi have currently 

has been sufiBcicntty decreased to allow the safety shield to 50 Tticst amorphous metals such as amorphous 

spring forward. It is only when tiie incision attains the steels and the like, have heretofore not been used in the 

diameter of the shield that flic shield is fiiUy able to spring medical industry for tissue piercing purposes, such as in 

into the body cavity. When the obturator employs a long, ^ocar obturator tips. 

tapered cutting dp^ this tip must extend a significant distance Fnrtiicr, it is an object of the invention to provide a safety 

into the body before the incision is suffidentiy enlarged to $5 shielded txocar with a conical shape diield. This type of 

release die safety shield. It would therefore be desirable to shield fvovides for ease of tissues spreading, and as well as 

provide a safety shield which wiU spring forward to shield ad^ts to be conformable to various types of obturatoo- tips, 

the obturator tip as soon as possible after entry is gained to In this type of safety shield it is desired to provide a 

the body cavity. diametral slot. This slot allows passage of the knife edge 

In accordance with the princ^les of Deniega, U.S. Pat. 60 whidi causes a diametral slit to be made in the abdominal 

No. 5,066,288, a safety shield for a trocar obturator is wall upon puncture. It is believed that such a slit, would tend 

provided which exhibits a rounded, buUet-shapcd distal end. to inwove healing and simulates the cot of a sca^)el, rather 

A slot is formed in this distal end which corresponds to the than the standard triangular point openings as made with 

georoetiy of the obturator tip, through which the tip extends standard trocars. It has the added effect of quidoa- safety 

during perforation of (he skin. With this distal end confomi- 63 shield response time, to cover the obturator tip. 

ing to the geometry of the tip, a smooth transition is provided Furthermore, it has been found that trocar obturators with 

from die tq) to the distal end of the shield, enabling the shield small diameter (5 mm or less), which are merely two sided 
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blades, need an increased mass to better puncture ttic proDtimal end 16 is mounted in a trocar handle 18. There is 

abdoininal wall. U is an object of the invention to provide an aperture 20 at die proximal end 16 of the Irocar handle 18 

ajch mass to the trocar obturator. which is surrounded by a- gasket ring M. 

These and other objects of the invention are p-ovided in An obturator 24 is slidably and removably located within 
a trocar which comprises an obturates connected to an ^ the trocar cannula 12 and is inserted into the handle 18 and 

c^turator handle and the obturator having a sharpened tip. trocar cannula 12 by way of the aperture 20 in the trocar 

This obturator may be inserted into a cannula whidi is cannula handle 18. Obturator 24 may reciprocate into obtu- 

connected to a cannula handle. The cannula itself has an rator handle 28 in a slidahlc fashion, or conversely may 

opening with an internal diameter. Also, the device contains rotate within handle 28. At obturator proximal end 26 is an 

a safety shield which is spring-loaded within the obturator obturator handle 28, and the distal end 30 of the obturator 24 

handle. The safety shield is enable of covering the obturator is sharpened as a knife edge 3Z The safety trocar 10 of the 

tip. The safety shield contains within it an opening through FIGS. 1 and 8 is used to puncture a hole in soft tissue by 

which the obturator tip may pass. Generally, the obturator tip placing the distal end 14 of the trocar cannula 12 against 

when it extends throug^i the opening abuts the inner <3iamr tissue and pressing a^inst the obturator handle 28. As 

eter of the cannula. Generally, the obturator tip is formed pressure is exerted against the obturata handle 28, the safety 

from an amorphous metal and contains a curved profile, shield 34 begins to compress the spring 36 inside the 

forming a knife edge. The knife edge indeed may contain obturator handle 28, and the shidd 34 retracts into the 

senations. Also, the safety shield is conical in shape so diat handle 28. This retraction exposes the obturator knife edge 

it is more readily able to spread tissue and has a slit which 32, whidi punctures the tissue. 

has a width extending across the inner diameter of die 20 pjQ shows the shield 34 is fuUy confessed (within 

cannula. In one embodiment die blade is connected to a the obturator handle 28) and the obturator knife edge 32 is 

portion of the safety shield. fuUy exposed beyond the distal end of the safety shield 34 

In operation, therefore the trocar of the present invention and trocar cannula 12. When the obturator knife edge 32 

affords easier puncture, more rapid healing, and uses highly breaks througih the Inner surfaoe of the tissue, the spring- 
accurately shaped metals which allow for the rapid piercing ^ loaded safety shield 34 springs forward around the obturator 

of the abdominal wall. The trocar of this invention is able to distal end 30, shielding the obturator knife edge 32, to 

be pressed through tissue, and yet will be protected by the prevent inadvertent contact of the edge 32 with internal 

covering by the safety shidd over the obturator tip. The organs of the body inside the tissue being punctured, 

safety shield attached to die bilateral blade provides the ideal Operation of the trocar with the safety shield of this 

means to puncture tissue. Especially true for smaller size invention is shown in FIGS. 1, 2 and 7b. FIG. 1 is a 

trocars (5 mm or less), the obturators are now made mudi perspective view of die trocar 10 with the trocar cannula 12 

more readily useful. held with inside trocar handle 18 so that die end of ttic safety 

It is believed that this invention will be better understood shield 34 extends from the distal end 14 of the trocar cannula 

by reference to the attadied drawings taken in conncctioQ 12. An end view of the distal end 12 of the cannula is shown 

with die Detailed Description of the Invention. in FIG. 2. FIG. 5 is a view of the obturator 24 alone without 

the shield 34 over it. FIG. 7b is view of the distal end of the 

DESCRIPTION OF THE DRAWINGS instrument of FIG. 1, with the knife edge 32 of the obhirator 

, . . . r -.u . 11 . 24 extended and the obturator distal end 30 moved apart 


30 is shown covered by the safety shield 34 of FIG. 7b. 


FIG. 2 is a bottom view of the trocar of FIG. 1; ^ .^^^^^^ ^ 

no. 3 demonstrates the capability of pnor art obturator ^^^^^ ^ ^ be described more in 

tips as to piercing tissue; particular. First, it is necessary to look at the obturator distal 

FIG, 4 illustrates die obturator tip of the present invention 30 as seen in FIGS. 1* S, 7a and 7b, and 8. This obturator 

piercing tis sue; distal end 30 is generally a diametrally shaped knife edge 32. 

FIG. 5 is a side view of the obturator tip of the invention It contains two planar faces 40 which form the sharpened 
taken alone widiout the safety shield covering ft; knife edge 32. The diametrally shaped knife edge 32 extends 

FIGS. 6a and 66 are alternate views of an obturatci of across die entire length L of the inner diameter of the trocar 
this invention- 30 cannula. In diis way, the dimensions of die knife edge 32 

FIG. 7a is a comhlnaUon view of die obturator tip of HG. ^""^^^ P^^*^^ flush ag^nst the ades S of flic trocar 

5 "vJ^ed by di?^ shidd, whileFIG, 7fr is a vik- of die ^^J^ configuiHtion towei^ the force necessary to 

aSty^hidJanowh^U^exposureofdie^^^ rS^^ttS'^a^t^^ 
invention, ^ ss edges42af the trocar cannula 12. Therefore, when tiie tissue 

FIG. 8 is a cross-sectional view of the trocar of FIG. 1; j encounters the trocar cannula 12, there is no fnithcr 

FIGS. 9 and 9A arc perspective views of a modified spreadmgof tissue by the cannula 12. TTiis is in contrast wiUi 
cambination blade and safety diidd; the trocar of the prior art inventions, (as seen in FIG. 3) 

FIG. 10 is a top view of FIG. 9; and tissue cannot be caught between die obturator tip and the 

FIG. 11 is a view of FIG. 9 in die cutting position. eo safety shield. 

It should be noted that knife edge 32 should be taken in 
DETAILED DESCRIFnON OF THE conjunction with the safety shidd 34 of tiiia invention. Jt will 

INVENTION be noticed that the safety shidd 34 Is conical in shape. This 

A safety trocar constracted in accordance wiUi the prin- conically-shaped safety shield, generally made of a plastic, 
dples of the present invention is shown in FIGS. 1 and 8. 65 will cause the tissue to spread In a very gradual fashion. Of 
The trocar 10 mdudes a trocar tube or cannula 12 having an course, die conical shape may be steeper or shallower with 
open distal end 14 and open flanged proximal end 16. The respect to the diameter of cannula 12 dqwndcnt on the 
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desired seventy of puncture. Naturally, a stcq»T (longa) 
conical height will provide smoother puncture. In addition, 
because ±e safety shield 34 also abuts the intenial diainetar 
of the trocar cannola 12, the safety shield 34 also is able to 
pafonn better spreading of the tissue. 

It will be seen that the knife edge 32 at its bottom as in 
FIG. 2 fonns a rather long diametral slits. This is different 
than the traditional tiiangalar sh^>ed cuts made by tradi- 
tioDal trocars. This cut is more like the cut of scalpel. In this 
way, tissue healing will be promoted in that less tissue must 
be brought together at the skin surfac& Also, because the 
tissue is very readily pierced, this formulation of the knife 
edge 32 and safety shield 36 enables easier force to pierce 
during piercing. 

As seen in PEGS. 6a and 66, there are shaped two alternate 
fomis of knife edges, 32A, 32B, both based on a dimetral slit 
design. In one knife edge 32A contains a serrated edge, This 
serrated edge 32A is able to cut through tissue with a much 
greater ease. Of course, the serrated edge 32A creates greater 
surface area contact in tissue, but does not detract £pom the 
size or shape of the knife edge. 

Aitemately, in FIG. 66, there is described a tip 32B with 
a generally scalpel ttapc. This scalpel shape used in con- 
junction with a safe^ shield .compatible with it allows the 
user to pierce the tissue using the same holding position as 
using a scalpd. Hiis can be particularly useful fcr endo- 
scopic applications of such a knife edge 32B. llicse knife 
edges may be placed at an angular orientation to form a 
cutting shape between 10° and &)" with the sides of die 
cannula 12. 

In fact, the obturator 24 of Hds invention is also useful as 
a piercing instrameot That is, becwse the obturator 24 of 
the present design is useful to piarc tissue, much like a 
sc^pel, this obturator 24 may be bouowed to be used' 
enooscopically down a long trocar caimtda in order to cut 
tissue iatcrnally. Of course, the safety shield 34 of this 
mechanism must be adapted so that it is able to be covered 
only when desh^ and not automatically after piercing 
through tissue. 
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position^ and locked thereto, by known convenlioaal locking 
means (also not shown), the blade 104 is protected from 
cutting tissue. On the other hand, when the movable shield 
portion is unlocked, the shield 102 is aUe to retract proxi- 
maOy into the cannula. In this fashion, the blade 104 
becomes e^tposed and blade tq> 105 is £ree to cut tissue. 
When pressure against the movable safety shidd portion 102 
is removed, the movable shield 102 returns to its Miy 
extended position and locks in thai position. At that point, 
the blade no longer may cut tissue. 

This embodiment is particularly suited for small (5 mm <x 
less) trocars, as the blade 104, which is quite thin (less than 
0.005*0^ is reinforced by die stationary shield 106. This mass 
added to blade 104 provides a useful platform on v/hich to 
cut tissue. 

This new trocar presents many improved uses. There are 
also equivalents that can be discerned from the description 
of this invention. Such equivalents are intended to be 
covered by the scope of this invention as to be derived fixan 
the attached daims. 

What is claimed is: 

1. A trocar obturator comprising: 

an elongated shaft having a distal end and a praximal end; 

a blade with a distal cutting end and a proximal end, said 
blade proximal end attached Co the distal end of said 
shaft; 

a stationary shield portion afSxed to said blade, said 
stationary shield portion having a distal end and a 
proximal end; 

a movable shield portion attadied by a spring to the distal 
end of said shaft, said movable shield portion slidable 
widi respect to said stationary shield partioo and said 
blade, such that said n^aUe shield pcvtion may be 
retracted proximally from the distal cutting end of said 
. blade to allow cutting by said blade; 
wherein said blade distal cutting end extends distally from 
said stationary shield distal end, and said blade distal 
cutting end is generally semicircular in shape. 


The obturator 32 of this invention maybe fbrmed from an . , l^^, T^^.^i^l^Zflf'f.^'T 
nomhon« mrtfli m„^h nir« *K«t H^.^VnivH i„ « l^iwiit of a tTOCBT systcm compnsmg at least a Cannula into 


amorphous metal, much like that described in Scr. No. 
786,732, now U.S. Pat. No. 53 14,417 assigned to a common 
assignee as this invention. This amorphous metal can be 
very highly shaped and refined to very small dimensions, 
such as about 0.001" or less. In this way. the knife edge of 
this mechanism is very readily ad^Tted to pierced tissue. 
Also, because the amoiphoiis metals may be formed as 
sorated edges as in FIG. 6a, we are able to use such a knife 
edge to petfoim useful endoscopic functions. Nonetheless, 
otlier materials are also available, such as ceramics and the 
epical stainless sted, fr^m which to fcnn the knife edge. 

A modified combination safety shield and blade is 
described in FIGS. 9, 10 and 11. As seen in the figures, 
attached to the distal end of the obturator shaft 202 which is 
inserted into the trocar cannula (identified as item 12 in FIG. 
1) is a stationary safety shield 106 and a spring-loaded shield 
portion 102. At the distal end <^ the shidd 106 is a sharpened 
s tainless steel semicircular cutting blade 10 4 si milar to the 
cutting H ades shown in FIGS.X to-8. ThFstationarv safety 
shidd and blade combination (as seen in FIG. 10) encom- 
passes half of the trocar cannula 12 cross-section such that 
the blade 104 extends diametrically along the drcumfetence ^ 
of the trocar cannula 12. Opposite to the stationary portion 
cf the safety shidd 106 is the spring loaded shield portion 
102. The proxinial end of the spring-loaded shidd portion 
102 is connected to the distal end cf shaft 202 by s spring 
200. The distal end 108 of this movable portioD 102 extends 
to the t^ of the blade 104 on the stationary portion 106. 
Ihus, when this movable portion 106 is In its distalmost 
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which said obturator is insertable. 

3. The obturator cf claim 2 wherein said caimula is 5 mm 
or less in diameter. 

4. A trocar obturator comprising: 

an dongated shaft having a distd end and a proximal end; 
a blade with a distal cutting end and a proximal end, said 

blade proximal end attached to the distal end of said 

shaft; 

a stationary shield portion afSxed to said blade, said 
stationary shidd portion having a distal end and a 
pfoxima] end; 

a movable shield portion attached by a spring to the distal 
end of said shaft, said movable dueld portion slidable 
with respect to said stationary shield portion and said 
blade, such that said movable shidd portion may be 
retracted proximally from the distal cutting end of said 
blade to allow cutting by said blade; 

wherdn said blade distal cutting end extends distally from 
said stationary shield distal end, and said blade di^ 
cutting end is generally semicircular in shape; and 

further comprising locking means to lock said movable 
shidd portion in a locked position with respect to said 
stationary shield portion and said blade so that the 
respective distal ends of said movable sMdd posrtion 
and said blade are coextensive in said locked position. 
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[57] ABSTRACT 

A trocar is formed from a cannula and an interfitting 
obturator for penetrating body cavity walls in laparoscopic 
and endoscopic surgery. The obturator is provided with an 
improved piercing tip having a poitued blade and an 
improved double locking blunt nosKl shield design. Hydro- 
philic coatings or components arc also employed on the 
shield and caimula to facilitate quicker shield action cover- 
ing the pointed blade and ease of entry of the cannula tube 
through the body cavity wall. The cannula also has an 
improved inexpensive flexible flapper valve and can be 
manufactured with a reusable cannula tube but disposable 
flapper valve assembly to minimize cost. 

14 Claims, 5 Drawing Sheets 
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TROCAR 

BACKGROUND OF THE INVENTION 

The present invention relates to a surgical instrument 5 
commonly referred to as a trocar, or an obturator and 
cannula, often used in laparoscopic or arthroscopic surgery. 
More particularly, the invention relates to new and improved 
designs for shields, seals, and coatings, and to the use of 
disposable seal and stopcock assemblies on an otherwise 10 
reusable instrument 

Many surgical procedures are now being pcrfbrnied with 
the use of trocars and cannulas. Originally these devices 
were used for making a puncture and leaving a tube to drain 
fluids. As technology and surgical techniques have 15 
advanced, it is now possible to insert surgical instruments 
through the cannulas and perform invasive procedures 
through openings less than half an inch in diameter. Previ- 
ously these procedures required incisions of many inches. 
By minimizing the incision, the stress and loss of blood 20 
suffered by patients is reduced and the patients' recovery 
limes are dramatically reduced. 

Surgical trocars arc most commonly used in laparoscopic 
surgery. Prior to use of the trocar, the surgeon will usually 
introduce a Vcress needle into the patient's abdominal 
cavity. The Vcress needle has a stylet which permits the 
introduction of gas into the abdominal cavity. After the 
Vcress needle is properly inserted, it is connected to a gas 
source and the abdominal cavity is insufflated to an approxi- 
mate abdominal pressure of 15 mm Hg. By insufiQaiing the 
abdominal cavity, pneumoperitoneum is created separating 
the wall of the body cavity from the internal organs. 

A trocar is then used to puncture the body cavity. The 
piercing tip or obturator of the trocar is inserted through the ^ ^ 
cannula or sheath and the cannula partially enters the body 
cavity through the incision made by the trocar. The obturator 
can then be rernovcd from the cannula and an elongated 
endoscope or camera may be inserted through the cannula to 
view the body cavity, or surgical instruments may be ^ 
inserted to perform ligations or other procedures. 

A great deal of force is often required to cause the 
obturator to pierce the wall of the body cavity. When the 
piercing tip breaks through the cavity wall, resistance to 
penetration ceases and the dp may reach internal organs or 45 
blood vessels, with resultant lacerations and potentially 
serious injury. The creation of the pneumoperitoneum pro- 
vides some free space within which the surgeon may stop the 
penetration of the trocar. To provide further protection, 
trocars have more recently been developed with spring 50 
loaded shields surrounding the piercing tip of the obturator. 
Once the piercing tip of the obturator has completely pierced 
the body cavity wall, the resistance of the tissue to the spring 
loaded shield is reduced and the shield springs forward into 
the body cavity and covers the piercing tip. The shield 55 
thereby protects interna] body organs and blood vessels from 
incidental contact with the piercing tip and resultant injury. 
Trocars including various s^ety shield designs are described 
in Yoon, U.S. Pat. Nos. 4.535.773; MoU. 4,654,030; and 
Moll. 4.601,710, An improved piercing tip comprised of a ^ 
pointed blade with an improved safety shield is also the 
subject of commonly owned pending U.S. Ser. No. 08/038, 
904. 

Once the cannula has been introduced into the opening in 
the body cavity wall, the pneumoperitoneum may be main- 65 
tained by introducing gas into the abdominal cavity through 
the cannula. Various seals and valves have been utilized to 


2 

allow abdominal pressure to be maintained in this fashion. 
Maintaining abdominal pressure is important both to allow 
working room in the body cavity for instruments introduced 
through the caimula, and to provide free space for the 
puncturing of the body cavity wall by one or more additional 
trocars as may be required for some procedures. 

While the existing trocars and cannulas have proven 
useful, several disadvantages remain. The force required to 
cause the piercing tip to penetrate a body cavity wall is often 
so great that some physicians must strain to use the trocar 
with resulting loss of control over the depth of penetration 
of the instrument. In addition, the existing shield mecha- 
nisms do not spring forward to cover the obturator tip as 
quickly as possible. The delay in covering the piercing tip 
exposes the patient to unnecessary risk of internal laceration. 

Also, with the current emphasis on cost controls in health 
care, it is desir^le to utilize reusable medical instruments 
whenever possible. The difficulties of cleansing, disinfecting 
and otherwise decontaminating used trocars has made this a 
time consuming or impossible task, especially for shielded 
trocars. Therefore, a need exists for an improved apparatus 
for performing laparoscopic and similar surgical procedures. 

SUMMARY OF THE INVENTION 

Accordingly, it is the primary object of the invention to 
provide a safer trocar for piercing body cavity walls. 

It is also an object of the invention to provide an improved 
shield design which will provide faster coverage of the 
obturator's piercing tip. 

It is a further object of the invention to provide improved 
coatings for shields and cannulas which will permit easier 
penetration of body cavity walls and faster coverage of the 
obturator's piercing tip. 

It is another object of the invention to provide a cannula 
which may be substantially reused without the need for 
excessive labor in cleaning and decontamination. 

It is still another object of the invention to provide a seal 
or valve which permits easy insertion of surgical and explor- 
atory instruments through the cannula yet still operates 
effectively to maintain the pneumoperitoneum in the body 
cavity. 

Accordingly, the present invention provides a cannula 
with a detachable cap and disposable seal assembly and 
stopcock. To achieve faster shield protection, the forward or 
distal end of the shield is bottleshaped and is biased to move 
forward to cover the obmrator's piercing tip when the 
piEidng Up penetrates the body cavity wall. The shield may 
also be fabricated from or treated with hydrophilic materials 
so that when it is dipped in sterile water or other wetting 
solution before use, there is less friction between the shield 
and the body cavity wall allowing faster coverage of the 
piercing tip. To achieve easier penetration of body cavity 
walls by the cannula, the cannula may also be treated wiUi 
a hydrophilic ooadng. A novel and inexpensive flexible 
valve is also provided which facilitates Insertion of surgical 
instruments. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

FIG. lA is a cross sectional side view of an improved 
cannula according to the invention with a disposable gland 
retainer and end cap. 

FIG. IB is a side view of a conventional obuiraior which 
is adapted for use with the cannula of FIG. lA. 
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FIG. 2 is an exploded perspective view of the improved 
cannula of FIG. 1. 

FIG. 3A is a cross sectional side view of the end cap of 
the improved cannula of HG. 1 in isolation. 

FIG. 3B is an end view of the end cap of the improved ^ 
cannula of FIG. 1. 

FIG. 4A is a cross sectional side view of the ilexiblc 
flapper valve of the unproved cannula of FIG. 1 in isolation. 

FIG. 4B is an enlarged side plan view of the button which jq 
is mounted in the center of the preferred embodiment of the 
flexible flapper valve. 

FIG. 4C is an end view of the flexible flapper valve of the 
improved cannula of FIG. 1. 

FIG. 5 is a cross sectional side view of the gland retainer 15 
of the improved cannula of FIG. 1 shown in isolation. 

FIG. 6A is a side view in partial cross section of an 
obturator with an improved shield design and mechanism 
according to the present invention. 

FIG. 6B is a cross sectional side view of a cannula witii 
a flexible flapper valve for use with the obturator of FIG. 6A. 

FIG, 7A illustrates a side view of the improved shield 
design in its fully extended position covering the pointed 
blade of the obturator. 25 

FIG. 7B illustrates a top view of the shield of FIG. 7A. 

FIG. 8A illustrates a side view of the improved shield 
design in a partially reti^ted position exposing only por- 
tions of the sharpened edges of the pointed blade of the 
obturator, but covering the sharp tip of the blade. 

FIG. 8B illustrates a lop view of the shield of FIG. 8A. 

FIG. 9 A illustrates a side view of the improved shield 
design in a fully retracted position exposing the tip and 
sharpened edges of the pointed blade of the obturator. ^ 

FIG. 9B illustrates a top view of the shield of FIG. 9A. 

FIGS. lOA through lOD show, in sequential diagrammatic 
sectional views, an embodiment of the present invention as 
used to puncture a body cavity wall of a patient. 

40 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention commonly known as a trocar is comprised 
of two major components. These are a cannula 13 such a& 45 
those illustrated in FIGS. lA and 6B, and an obuirator such 
as the traditional obtiorator II in FIG. IB or the shielded 
obturator 12 illustrated in FIG. 6A. The obturator 11 of HG. 
IB and cannula 13 of FIG. lA are interfitting and as 
explained below are used togedier to penetrate a body cavity 50 
wall. Once the body cavity wall is peneUBted, however, the 
obturator 11 may be removed and other medical instruments 
may be introduced into a lumen 19 of the cannula 13. 

The cannula 13 of FIG. lA consists of three components 
and two seal assemblies. The components are the cannula 55 
tube 14, the gland retainer 42 and the c^ 44. The outer 
surface of the caimula tube 14 of FIG. lA is shown with a 
helically wound thread 49 preferably beginning at a reduced 
height a short distance from the distal end 68 of the cannula 
lube 14 and gradually increasing to its full height as it 60 
proceeds toward the proximate end 69. At the proximate end 
69 of the cannula tube 14, there is a raised flange 36 for 
convenience in handling the cannula 13. The proximal end 
of the cannula above the raised flange 36 forms a handle, 
Above the flange 36 is a gas port 16 which can be connected 65 
to a gas supply, not shown, to supply gas through the lumen 
19 of the carmula tube 14 into a body cavity to create or 


maintain pneumoperitoneum. Above the gas port 16 are 
male threads 65 which allow the cannula tube 14 to be 
securely coupled with cap 44 which has corresponding 
female tiircads 66. The cap 44 also has an aperture 55 to 
permit insertion of an obturator 11, and gripping protrusions 
67 to facilitate fastening and unfastening the cap 44. 
Mounted concentrically mostiy within the proximate end 69 
of the cannula tube 14 and held in place by the cap 44 is the 
gland retainer 42. The cap 44 is shown in isolation in FIGS. 
3A and 3B. 

The gland retainer 42 shown in isolation in FIG. 5, holds 
two seals, 43 and 41. in place. Flexible flapper seal 43 shown 
in FIG. 4A has an annular outer casing 56 which engages the 
gland retainer 42. A raised edge 45 at the distal end of the 
gland retainer 42 fits within a channel 47 shown in FIG. 4A 
formed by the lips of the C shaped edge fonned by a lip of 
die outer casing 56 of flexible flapper seal 43, shown in 
FIGS. lA and 2. A second raised edge 46 at the proximate 
end of the gland retainer 42 fits with a charmd formed by a 
similar C shaped edge of the outer casing of wiper seal 41, 
Both the membrane seal 41 and flexible fl^pcr seal 43 are 
fabricated from materials having sufficient elasticity that the 
outer casings of the seals 41 and 43 can be stretched over 
ridges 46 and 45 respectively. 

The wiper seal 41 is of conventional design, however, the 
flexible flapper valve 43 is of novel construction. As shown 
in FIGS. 4A and 4C, a hinge 57 extends inward from the 
outer casing 56 of the flexible flapper valve 43 and mounted 
on Uie hinge is the flapper 58. In the preferred embodiment 
a hard plastic or metal button 59 is mounted on or through 
the flapper. When die piercing tip 80, shown in FIG. lA, of 
an obturator 11 is inserted through the opening 55 in the cap 
44, and through the wiper seal 41, the piercing tip contacts 
the hard button 59 of the flexible flapper valve 43 and begins 
to deflea the flapper 58 from its normal dosed position flush 
against die distal end of the gland retainer 42. Because the 
flapper 58 is preferably molded or stamped in one piece with 
the hinge 57 and outer casing 56 of an elastomeiic material, 
the piercing tip of the obturator might oUierwise peneU-ate or 
cut into the flapper 58 which could cause resistance to entry 
of the obturator or damage the flapper 58 so that it would no 
longer seal the caimula 13 or gland retainer 42 efi'ectively 
against loss of air through the opening 55 in the cap 44. The 
hard button 59 alleviates these possible problems. 

When the obturator 12 or otiier endoscopic instrument is 
removed from the caimula 13, die resiliency of the hinge 57 
causes the flapper 58 to move to a partially closed position. 
The flapper 58 is then firmly closed and sealed by action of 
the air pressure from the inflated body cavity, such air 
pressure pushing the flapper 58 against die edges of the 
distal end of the gland retainer 42 and thereby forming an 
effective seal against further loss of gas. 

In its preferred embodiment, the cannula tube 14 portion 
is manufactured of a durable material such as st ainless stee l 
or titanium alloys, ca pable of w i thstanding repeated hi gh 
tei nperaturc cleanin g and. .sterilization , while the gland 
retainer 42 is made of an inexpensive plastic. The cap 44 
may be made of either type of material. The gland retainer 
42, containing the flapper valve and possibly also containing 
a wiper seal, is difScult to clean and sterilize. However, die 
gland retainer 42 and seals 41 and 43 are relatively inex- 
pensive to manufacture and can be discarded after each use. 
The cannula tube 14, and optionally the cap 44, are relatively 
easy to clean and sterilize and need not be discarded. By 
reusing the caimula tube 14, and the cap 44 if manufactured 
of an appropriate materia], cost and waste can be minimized. 
If desired the cap 44 can also be manufactured of inexpen- 
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sive plastic and discanJed with the gland retainer 42 after chock 25 now causes the solid portion 30 of the pivoting 

use! chock 25 to try to return to its original locking position. 

A shielded obturator 12 is shovra in greater detail in FIG. the shield IS is fiiUy retracted, the pivoting chock 25 

6A. The shielded obturator 12 in FIG. 6A includes an cannot return to a locking position. Yet if the shield 15 
obturator housing 17 which forms a grip or handle. The 5 should extend even partially, so that it is no longer fiiUy 

shielded obturator 12 also includes a hollow obturator sheath retracted, the solid portion 30 of the pivoting chock 25 can 

18, the proximal end of which is mounted to the obturator engage the second hig 33, and become locked against the 

housing 17. The distal end of the obturator sheath 18 is fitted shield again becoming fully retracted. This is referred to as 

with a pierxnng tip 80. Housed within the obturator sheath 18 a parUally locked or semi-protective position. In this fashion 

is the shield 15, shown in its extended position with the *e second lug 33 acts as a detent allowing the shield to 

distal end 51 covering the piercing tip 80, The proximal end cachet forward to an extended position. 

50 of the shield 15 is received some distance within the If the distal end 51 of the shield 15 and piercing tip 80 are 

hollow obturator sheath 18 where it is outwardly biased by properly designed, the partially locked position can provide 

a biasing means such as the coiled spring 21 interposed substantial protection to the patient '^ith the pointed blade 

between the proximal end 50 of the shield 15 and the iimer designs discussed in HGS. 7-9, it is possible to have the 

wall 20 of the obturator housing 17, shield cover the sharp tip 87 of the blade and allow only the 

Still referring to FIG. 6A, a double action latch 34 for sharpened edges 91 of the blade to remain exposed as shown 

locking the shield IS in both the extended posiUon and a in HG. 8. This allows the sharpened edges 91 to continue 

partially retracted position is illustrated. The lalch 34 com- cutting the body cavity wall but without risk of exposing the 

prises a biasing means such as the spring 27, a blocking sharp Up 87 thus reducing the chance of inadvertent iryuiy 

member such as the illustrated pivoting chock 25, an actua- during the incision. 

tor such as the trigger 48, shown in HG. 6B, and a linkage When the entire piercing tip 80 of the obmrator 12 has 

between the actuator and the blocking member such as the passed through the body cavity wall and there is no resis- 

linking member 24. The illustrated latch operates to keep the tancc to the spring loaded shield the shield 15 will spring 
shield 15 locked in the extended position except when armed ^ completely forward to cover the piercing tip 80, as shown in 

or actuated. To lock the shield 15, a solid portion 30 of the FIGS, 6A and 7, and the pivoting chock 25 will pivot into its 

pivoting chock 25 engages with a first lug 32 on the original locking position, where the solid portion 30 of the 

proximal end 50 of the shield 15 to prevent the shield 15 pivoting chock 25 acts to block rearward movement of the 

from retracting further toward the inner wall 20 of the first lug 32 on the proximate end SO of the shield 15. In this 
obturator housing 17 and thereby exposing the piercing tip ^ fashion, once the body cavity wall has been pierced by the 

80. sharp tip 87 and the sMeld 15 has partially locked, the shield 

In Older to permit the shield 15 to be retracted, the latch 15 cannot again retract to expose the sharp Up 87 of the 

34 must first be armed or actuated, lb accomplish this, the piercing tip 80 unless the opcraUng physician uses the 

shielded obturator 12 and cannula 13 must first be inierfitted. trigger 48 to rearm the trocar 10. Once the piercing Up 80 has 

In HGS. 6A and 6B, the distal end 22 of the linking member completely penetrated the body cavity wall and the shield 15 

24 from the shielded obturator 12 is received through has fully locked, Uie shield 15 cannot again retract to oppose 

opening 62 and engaged in the trigger 48 mounted in . the any portion of the piercing tip 80. 

cannula 13. Also a guiding tab 60 from the shielded obtu- Referring again to FIG, 6B, the carmula 13 includes an 
rator 12 is received in an oporing 61 in the cannula 13. By ^ outer housing_40, an inner housing 39, and a cannula tube 84 

depressing push buttons 63 and 64, the guiding lab 60 and which is secured to and extends from the inner housing 39. 

linking member 24 can be disengaged, allowing for easy In addition, the inner housing 39 is mounted within the outer 

separation of the shielded obturator 12 fh)m the cannula 13. housing 40. The inner housing 39 contains a gas sealing 

To arm the latch 34 in the embodiment illustrated in FIG. means such as Uie illustrated flexible flapper valve 43. The 
6 A, the distal end 22 of Uie linking member 24 engages wiUi 45 flexible flapper valve 43 will allow Uie introduction of Uie 

a trigger 48, shown in FIG. 6B. When Uie trigger 48 is obturator sheaUi 18 of a shielded obturator 12, or oUier 

depressed and pushed forwani toward Uie piercing Up 80, Uie endoscopic instalments (not illustrated) wiUiout substantial 

linking member 24 is likewise pulled forward. A hook 29 on loss of gas from Uie body cavity. As shown in FIG. 6B, when 

Uie praximate end of Uie Unking member 24 is engaged in a instrument is inserted, Uie flapper 43 closes against Uie 
cradle 28 on the pivoting chock 25. As the linking member 50 end plate 37 to maintain Uie gaseous pressure in Uie body 

24 is pulled forward, it causes Uie pivoting chock 25 to turn cavity. 

on its pivot 26 and thereby rotates Uie soUd portion 30 away FIGS. 7-9 illustrate Uie presenUy preferred embodiment 

from the lujg 32 on the proximal end 50 of the shield 15. This of the piercing tip 80, which is comprised of a pointed blade 

arms or actuates Uie obturator 12, 81. The illustrated pointed blade 81 is substantially planar 
As Uic trigger 48 continues forwaid, Uie linking member 33 and has a central_di^_tip or pointed distal end_87 and 

24 also travels forward until a stop block 23 halls further straig ht sharpened edges 9 1 proceeding from boUi sides of 

movement. When Uic stop block 23 halts further movement, said (iistal end 87 to UielKbulders 88. In altemative con- 

Uie linking member 24 is in measured close proximity to a strticUons, Uie blade 81 may have sUghl convex or concave 

cam 31 protniding from Uie proximal end 50 of Uie shield IS. curve to Uie sharpened edges 91. The point of Uie blade may 
As soon as Uie surgeon applies pressure to Uic trocar 10. the 60 be_acuie as illusu^ed or rounded . OUier variations of a 

prtiximaJ end 50 of shield 15 is pushed back into Uic housing pointed blade or blades may also be utilized. 

17. After the shield 15 is pushed back sufficiently that a As shown in FIGS. 7A and 7B, Uie distal end 51 of Uie 

second lug 33 on the proximal end 50 of Uie shield 15 has shield 15 used with the illustrated pointed blade is "bottl e 

reached Uie solid portion 30, the cam 31 on Uie proximal end shaped" or "d olphin nose shaped " in tha t it has a blunt end 
50 of Uie shield 15 Uien dislodges Uie hook 29 of Uie linking 65 92 at its most distal point wtUch widens slowly at first and 

member 24 from Uie cradle 28 of Uie pivoting chock 25. A UTen more rapidly so Uiat there is a slight concavity 94 as the 

biasing means such as the spring 27 acting on Uie pivoting distal end 51 of Uie shield 15 proceeds from Uic blunt end 92 
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to a shoulder 93. As shown in FIGS. 8A and 8B, when the 
shield end 51 is of this shape, it is possible for the blunt end 
92 to cover the pointed distal end 87 of the blade 81 so that 
no additional penetration is possible, while still leaving 
portions of the sharpened edges 91 exposed. In this fashion, 5 
when the pointed distal end 87 of the blade 81 has penetrated 
the body cavity wall, but before the blade 81 is entirely 
through the wall, the blunt end 92 of the shield can move 
forward and be partially locked while still allowing the 
sharpened edges 91 of the pointed blade 81 to expand the 
incision in the body cavity wall so that the obturator and 
cannula may be introduoed to communiaic with the body 
cavity, 

FIGS. 10 A through lOD illustrate the piercing lip 80 and 
shield end 51 of the trocar 10 formed from the obturator 12 
and cannula 13 of FIGS. 6A and 6B in use. In FIG. lOA, a 
small incision 70 is made in the surface of the skin or 
epidermis "a" of the body cavity wall 71 of a patient. The 
piercing tip 80, in this case the pointed blade 81, of the trocar 
10 with extended shield 15 may then be placed against the ^ 
incision 70 as shown. When the trocar 10 is in this position, 
it may be armed or actuated by depressing the trigger 48 
(shown in FIGS. 6A and 6B) and sliding the trigger 48 
forward as cxplamed above. When manual force is applied 
to the obturator housing 17 which forms the trocar handle ^ 
(shown in FIG. 6A) pushing the trocar to the left, the 
resistance of the body cavity wall 71 holds back the distal 
end 51 of the shield 15 and the pointed blade 81 is exposed 
as shown in FIG. lOB. The pointed blade 81 then slices 
through the dermis *'a" and subcutaneous tissue including fat ^ 
ceils, muscle, and facia, depicted as "b," "c," "d" and "e" in 
FIGS. lOA-lOD. The various layers of the body cavity wall 
71 vary depending upon the cavity being pierced, but in 
general, the layers of facia are particularly resistant to 
penetration, 

In FLG. IOC, immediately after the sharpened tip 87 of the 
pointed blade 81 has penetrated the innermost layer "e" of 
the body cavity wall 71, the blunt end 92 of the distal end 
51 of the shield 15 is forced forward through the incision 70 
by the bias of the coil spring 21. When the shield 15 reaches 40 
this partially retracted position and the preferred double 
action latch 34 of the obturator 12 illustrated in FIG. 6A is 
used, the shield 15 will lock so that it cannot be retracted to 
again expose the sharp tip 87 of the pointed blade 81, yet the 
shield 15 permits the sharp edges 91 of the blade 81 to 45 
continue cutting. TTiis is a semi-protected shield position. In 
this partial ly locked or semi-protected position the interior 
of the body cavity 72 and organs, blood vessels and other 
anatomical structures are protected against puncture by the 
sharp end 87 of the blade 81. 50 

FIG. lOD shows that the shield end 51, the obturator 
sheath 18, and the distal end 68 of the cannula tube 84 all 
proceed through the incision 70 in the body cavity wall 71 
as manual force continues to be applied to the trocar 10. Just 
as the shoulder 93 of the distal end 51 of the shield 15 passes 55 
through the inner layer "e" of the body cavity wall 71, the 
resistance of the body cavity wall 71 is significantly reduced 
and the shield 15 is pushed to its fully extended position with 
the distal end 51 covering the pointed blade 81. This action 
completely protects the interior of the body cavity 72 60 
immediately after the full penetration of the pointed blade 81 
through ihc body cavity wall 71 and proteas organs, blood 
vessels and other anatomical structures from incidental 
contact even with the sharpened edges 91 of the blade 81. 
Simultaneously with the full extension of the shield 15 into 63 
its protective position covering the pointed blade 81, the 
pivoting chock 25 engages the first lug 32 on the proximate 


end 50 of the shield IS, which prevents the shield 15 from 
being retracted to expose the pointed blade 81 until the 
trocar 10 is again actuated by depressing and moving the 
trigger 48 forward. 

In order to improve the performance of the shield 15 in 
moving forward through the body cavity wall, it is possible 
to either mold the shield IS or shield end 51 from a 
hydro philic plastic or to coat the shield with a hydrophilic 
coating. By providing the shield end 51 with appropriate 
hydrophilic properties, the shield end 51 can be dipped in a 
wetting solution, usually of water or an appropriate alcohol 
solution, and the shield end 51 will then have a lower 
coefficiem of friction and will more easily slide through the 
incision 70 in the body cavity wall 71 to cover the piercing 
tip 80. Appropriate coatings or compounds must be substan- 
tially nonrcactivc with respect to living tissue and non- 
thrombogenic when in contact with blood. Appropriate 
hydrophilic coatings would include polyvinylpynoUdone- 
polyurethane or polyvinybutyrol interpolymers as described 
in U.S. Pat, Nos. 4,100,309 and 4,119,094. Appropriate 
molding compounds, which could alternatively also be 
applied as coatings, include hydrophilic polymer blends 
with thermoplastic polyurethane or polyvinylbutyrol and 
hydrophilic poly Wnylpynolidone or oUier poly(N- vinyl lac- 
tans) as described in U.S. Pat. Nos. 4,642,267 and 4,847, 
324. An appropriate hydrophillic coating Will reduce the 
coefficient of friction fo r stainless steel by over 60% and can 
reduce the coefficients of friction for plastics by over 90%. 
This permits hydrophillic plastics to be used for the shield 15 
rather than steel. 

The same hydrophilic coatings or compounds may also be 
used in the cannula 13 which will facilitate the entry of the 
distal end 68 of the cannula 13 into the incision made by the 
obturator 12. Although the sharpened blade 81 does not 
provide substantial resistance, some minor improvement 
might also be achieved by applying a hydrophillic coating to 
this blade 81. 

Numerous alterations of the structures herein described 
will suggest themselves to those skilled m the art It will be 
understood that the details and arrangements of the parts that 
have been described and iUusUrated in order to explain the 
nature of the invention are not to be construed as any 
limitation of the invention. All such alterations which do not 
depart from the spirit of the invention are intended to be 
included within die scope of the appended claims. 

We claim: 

1. A cannula comprising: 

(a) a caimula tube with an outer surface and an interior 
lumen, and having a distal end and a proximate end, 
said proximate end forming a cannula handle; 

(b) a gland retainer fitted adjacent to the proximate end of 
said cannula tube and substantially within the cannula 
handle, said gland retainer having a distal e:nd and a 
proximate end; 

(c) a flapper valve mounted on said gland retainer distal 
end, wherein the flapper valve comprises an outer 
casing, a hinge, and a flapper and wherein at least the 
outer casing and the hinge of said flapper valve are 

' integrally fabricated from an elastomeric material; and 

(d) a cap releasably fastened to the cannula handle thereby 
confining said gland retainer. 

2. The cannula of claim 1 wherein the outer casing, hinge 
and flapper of the flapper valve are integrally fabricated 
from an elastomeric material. 

3. The cannula of claim 2 wherein said flapper further 
comprises a relatively hard surfaced centrally disposed 
button. 
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4. The cannula of claim 1 wherein the flapper valve is 
comprised of an outer casing having two inward facing lips 
defining a channel, 

and wherein the gland retainer distal end has a raised edge 
which is received within said channel. ' 

5. A cannula comprising: 

(a) a cannula tube with an outer surface and an interior 
lumen, and having a distal end and a proximate end; 

(b) a gland retainer fitted partially within the proximate jq 
end of said cannula tube, said gland retainer having a 
distal end and a proximate end; 

(c) a flapper valve mounted on said gland retainer distal 
end, said flapper valve comprising an outer casing, a 
hinge and a flapper and wherein at least the outer casing i ^ 
and the hinge of said fl^er valve are integrally 
fabricated from an elastomeric material; and 

Cd) a cap rcleasably fastened to the proximate end of the 
gland retainer. 

6. The cannula of claim S further comprising a wiper seal 20 
mounted on said gland retainer proximate end. 

7. The cannula of claim 6 wherein the wiper seal is 
comprised of a membrane and an outer casing, said outer 
casing having a fint raised inward facing lip supporting said 
membrane and a second raised inward facing lip defining a 
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channel, and wherein said gland retainer has a raised edge 
which is received within said channel. 

8. The cannula of claim 5 wherein the outer casing, hinge 
and flapper of the flapper valve are integrally fabricated 
firom an elastomeric material. 

9. The cannula of claim 8 wherein said flapper further 
comprises a relatively hard surfaced centrally disposed 
button. 

10. The cannula of claim 5 wherein the flapper valve is 
comprised of an outer casing having two inward facing lips 
defining a channeU and wherein the gland retainer has a 
raised edge which is received within said channel. 

11. The cannula of claim 5 wherein the gland retainer 
interfiis concentrically within the cap and the proximate end 
of the cannula tube. 

12. The cannula of claim 5 wherein the distal end of said 
cannula tube is provided with a hydrophilic coating. 

13. The cannula of claim 5 wherein the cannula tube is 
manufactured from a metal selected from the group of 
stainless steel and titanium alloys. 

14. The cannula of claim 5 wherein the gland retainer is 
disposable, opposite that shown in FIG. 4A 

♦ * * • ♦ 
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